Materials and Methods
Nucleoside triphosphates were purchased from JENA BIOSCIENCE as 100 mM solutions (for the general procedure 1, p. 3) or as the sodium salts from SIGMA-ALDRICH (for the general procedure 2, p. 4) in the case of dTTP and ATP. 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride (EDC•HCl) and 1-aminobut-3-yne were purchased from SIGMA-ALDRICH. DMF and THF used for the synthesis were of at least 99.5% purity from ACROS ORGANICS. CuSO 4 (≥ 99% purity) was ordered in an anhydrous form from FLUKA and sodium ascorbate (99% purity) was bought from ABCR. 5-Carboxytetramethylrhodamine azide c (5-TAMRA azide) was purchased from BASECLICK. All other chemicals that were needed for the synthesis of the fluorophore azides were purchased from SIGMA-ALDRICH, FLUKA, ABCR or ACROS ORGANICS and used without further purification.
Sensitive compounds like triphosphate derivatives were freeze-dried using a lyophylizer Note that signals labeled with *, **, *** or **** are interchangeable.
High resolution electronspray ionization mass spectra (HRESIMS) were recorded on a 
Synthesis of -Alkyne Labeled Nucleoside Triphosphates
The synthesis of -alkyne labeled nucleoside triphosphates was generally applicable for all nucleotides 1-8 (only one minor adjustment was necessary in the case of dGTP) and can be performed in two different ways. The first protocol allows to carry out the synthesis in a biochemistry lab while the second protocol is suitable for standard chemical synthesis with common equipment.
General Procedure 1:
In a 1.5 mL reaction tube 300 µL of the nucleoside triphosphate solution (100 mM, 30 µmol, 1.0 eq) were mixed with 300 µL EDC•HCl solution (500 mM in ddH 2 O, pH = 7.5, 150 µmol, 5.0 eq) and incubated at 25 °C, 1200 rpm (in a thermomixer from EPPENDORF) for 7 min. Then, 600 µL of 1-aminobut-3-yne solution (55 mM in DMF, 33 µmol, 1.1 eq) were added and incubated for 4.5 h at 25 °C, 1200 rpm. DMF was removed by extraction with CHCl 3 (3 x 600 µL) and the aqueous layer (aprox. 600 µL) was transferred to a 15 mL reaction tube. Precipitation was achieved by addition of 180 µL NaCl (3 M in with >95% purity (according to analytical RP-HPLC).
General Procedure 2:
All reactions were performed with magnetic stirring. EDC•HCl (5.0 eq) was dissolved in ddH 2 O, the nucleoside triphosphate (1.0 eq) was added and the pH was adjusted to 7.5 with aqueous NaOH (0.1 M) if necessary. After stirring at rt for 5 min 1-aminobut-3-yne (55 mM in DMF, 1.1 eq) was added. After complete consumption of the starting material (reactions were monitored by RP-HPLC), the solvent was removed in vacuo and the colorless crude product was purified by preparative RP-HPLC to yield the -alkyne labeled nucleotides.
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Synthesis of
The synthesis was performed with a 100 mM dCTP solution (300 µL, 30.0 µmol) as described in the general procedure 1 (p. 3). RP-HPLC purification afforded the tris-triethylammonium salt of -alkyne labeled dCTP 2 (18.9 mg, 23.0 µmol, 76%) as a colorless solid after lyophylization.
The synthesis was performed with a 100 mM dGTP solution (300 µL, 30.0 µmol) as described 
Synthesis of -Alkyne Labeled NTPs
Synthesis of -N-(But-3-yn-1-ylamido)adenosine-5'-triphosphate (5)
The synthesis was performed with ATP disodium salt (27.6 mg, 50.0 µmol, 1.0 eq), EDC•HCl 
Synthesis of
The synthesis was performed with a 100 mM CTP solution (300 µL, 30.0 µmol) as described in the general procedure 1 (p. 3). RP-HPLC purification afforded the tris-triethylammonium salt of -alkyne labeled CTP 6 (19.2 mg, 23.0 µmol, 76%) as a colorless solid after lyophylization.
Synthesis of -N-(But-3-yn-1-ylamido)guanosine-5'-triphosphate (7)
The synthesis was performed with a 100 mM GTP solution (300 µL, 30.0 µmol) as described in the general procedure 1 (p. 3). RP-HPLC purification afforded the tris-triethylammonium salt of -alkyne labeled GTP 7 (22.8 mg, 26.0 µmol, 86%) as a colorless solid after lyophylization.
Synthesis of -N-(But-3-yn-1-ylamido)uridine-5'-triphosphate (8)
The synthesis was performed with a 100 mM UTP solution (300 µL, 30.0 µmol) as described in the general procedure 1 (p. 3). RP-HPLC purification afforded the tris-triethylammonium salt of -alkyne labeled UTP 8 (17.6 mg, 21.0 µmol, 70%) as a colorless solid after lyophylization. 
IR (ATR)
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Synthesis of Fluorophore Azides
Synthesis of 3-Azido-7-hydroxy-2H-chromen-2-one (a)
The synthesis was performed according to the procedure of Sivakumar et al.. 
UV-Vis (DMSO):
λ Abs (nm) = 345.
Synthesis Overview of BODIPY Azide b
The synthetic route for the BODIPY azide b is shown in scheme 1.
Scheme 1.
Non-optimized synthesis of BODIPY azide b.
Synthesis of 4-Hydroxy-2,6-dimethylbenzaldehyde (10)
To a stirring solution of 3,5-dimethylphenol (9) (86.9 g, 0.71 mol, 1.0 eq) in H 2 O (280 mL), KOH (73.0 g, 1.30 mol, 1.8 eq) was added and the reaction mixture was heated to 60 °C.
Then, CHCl 3 (112 mL, 1.39 mol, 2.0 eq) was added slowly within 6 h and stirring was continued at 60 °C for 14 h. After cooling to rt the mixture was poured into aqueous H 2 SO 4 (1% v/v, 400 mL). The resulting yellow precipitate was filtered off, washed with cold CHCl 3 (300 mL) and dried in vacuo. The desired aldehyde 10 (10.2 g, 0.07 mol, 9%) was obtained as a white-off solid. 
H NMR
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Synthesis of 5,5-Difluoro-10-(4-hydroxy-2,6-dimethylphenyl)-1,3,7,9-tetramethyl-5H-dipyrrolo[1,2-c:1',2'-f][1,3,2]diazaborinin-4-ium-5-uide (11)
The synthesis was performed according to the procedure of Liu et al. using 10 (300 mg, 2.0 mmol, 1.0 eq) instead of 4-hydroxybenzaldehyde as starting material. [2] After flash column chromatography (DCM/isohexane = 5:1 → 10:1) 11 (155 mg, 0.4 mmol, 21%) was obtained as an orange-brown solid. 
H NMR
Synthesis of 10-(4-(2-(2-(2-(2-Azidoethoxy
Synthesis of 4(5)-(2-(2-(2-(2-Azidoethoxy)ethoxy)ethoxy)carbamoyl)-2-(6-hydroxy-oxo-
3H-xanthen-9-yl)benzoic acid (5(6)-d)
To Table S1 , p. 20).
Purification by semipreparative RP-HPLC yielded -fluorophore labeled nucleotides.
General Procedure 4:
All reactions were performed in glassware under an argon atmosphere and with magnetic stirring. This procedure was only applied for the synthesis of 4a and 5a.
The -alkyne labeled nucleoside triphosphate (1.0 eq) was dissolved in ddH 2 O, the fluorophore azide a (1.5 eq) in THF was added at rt and the brownish solution was degassed (5x). Sodium ascorbate (2.0 eq) and CuSO 4 (10 mol%) were added and after complete consumption of the starting material (reactions were monitored by RP-HPLC; exact conditions: Table S1 , p. 20 or procedures, p. 21-23) the solvent was removed and the pale brown crude product was purified by preparative RP-HPLC to yield the -fluorophore labeled nucleotides. (Table S1) Scheme 2. Cu(I)-catalyzed click reactions using different -alkyne labeled nucleotides (1-8) and fluorophore azides (a-d).
Click Reactions Overview
entry -NTP azide product conditions yield (%) 
Primer Extension Experiments
The primer and template with the following sequences were obtained from METABION:
Primer: 5´-Fluo-dGCAGTCTCGCATGTCTCTC-3´
Template: 5´-dGACTGAGAGACATGCGAGACTGC-3´
Using a thermocycler (Mastercycler Personal from EPPENDORF) 20 µM of the 5'-fluoresceine labeled 19mer primer was annealed to a 50% excess of the 23mer template DNA strand in buffer (100 mM NaCl, 25 mM Tris-HCl, pH = 7.6 at 25 °C) prior to primer extension experiments. Therefore, the following temperature gradient was applied: 95 °C for 4 min followed by cooling with 2 °C/min to 4 °C.
Subsequently, primer extension experiments were performed with the exonuclease deficient DNA polymerase I from E. coli (Klenow exo -, NEW ENGLAND BIOLABS). In a 10 µL setup 5 pmol of dsDNA was premixed in NEBuffer 2 (NEW ENGLAND BIOLABS; 50 mM NaCl, 10 mM Tris-HCl, 10 mM MgCl 2 , 1 mM Dithiothreitol, pH 7.9). 200 µM of dNTPs or RP-HPLC purified -fluorophore labeled dNTPs were added, followed by the addition of one unit polymerase. The mixtures were incubated at 37 °C for 30 min and then stopped by addition of one volume of loading dye (7 M urea, 30% glycerine, 88 mM Tris-HCl, 88 mM NaH 2 BO 4 , 2 mM EDTA, 0.025% bromophenol blue). For analysis, the primer extension products were resolved on 20% denaturing polyacrylamide gels (7 M urea, 35 mA, 1000 V) and visualized using a LAS-3000 imaging system (RAYTEST).
